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Comparisons among soil collembola community characteristics in relation to 
different vegetation restoration treatments in the moderate degraded 


grasslands in the Songnen Plain of Northeast China 

WU Dong-Hui T] YIN Wen-Ying[] YIN Xiu-Qin! [] 1. College of Earth Science[] Jilin University] 
Changchun 1300610 China[] 2. Institute of Plant Physiology and Ecology[] Shanghai Institutes for Biological 
Sciences[] Chinese Academy of Sciences[] Shanghai 200032[] China[] 3. College of Urban and Environmental 
Science[] Northeast Normal University[] Changchun 130024[] China[] 

Abstrací] This study aimed to analyze the differences of soil collembola community characteristics under 
different vegetation reclamation treatments in the moderate degraded grasslands in the Songnen Plain of 
Northeast China. Based on the data of soil collembola collected in the Songnen grasslands of different 
treatments from May to October in 2005[] the community parameters such as group numbei[] individual density[] 
and diversity index were calculated. The results showed that a total of 1 156 soil collembola individuals were 
captured[] which fell into 9 families and 19 genera. In contrast to over grazing|] both fencing enclosure and 
planting alfalfa could improve soil properties and substantially increase group number[] individual density[] and 
diversity of soil collembola in the moderate degraded grasslands. This suggests that fencing enclosure and 
planting alfalfa were helpful to restore the soil environment and ameliorate collembola community. However] 
the individual density of collembolans in planting alfalfa treatment was significantly higher than that of fence 


enclosure treatment. Further information came from the comparison of collembola taxa that Isotomidae[] 
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Entomobryidae and Sminthuridae were significantly restored after reclamation. Comparing collembola taxa in 


fencing enclosure 15. planting alfalfa treatments[] we found that fencing enclosure maybe more favorably 


restored Entomobryidae and Sminthuridae[] and planting alfalfa perhaps тоге successfully reclaimed 


Isotomidae. At sites of the fencing enclosure treatment[] the individual density of Entomobryidae reached a level 


of 5.14 times that of over grazing treatment[] and the individual density of Sminthuridae reached 2.38 times 


that of over grazing treatment. At sites of the planting alfalfa treatment[] the individual density of Isotomidae 


reached 3.33 times of over grazing treatment. 


Key words[] Soil collembola[] community characteristics[] degraded grasslands[] vegetation reclamation[] fencing 


enclosure[] planting alfalfa[] Songnen grasslands 
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П1ОШПШППШППШПППШППШППШПИПИП П Roosi 
Table 1 Chief soil properties in plots of different vegetation treatments in the moderate degraded grasslands of Songnen in 2005 





ПП 0000 e0 0006 ke'ü ПШ в ki ПШ» m0 0000 %0 000 %0 pH [] 
"Treatment Soil depth Organic matter Total nitrogen Volume weight Total porosity Na* /CEC pH value 
FE 0-5 3.59 + 0.08 0.24 € 0.01 1.11 x 0.09 58.18 x 9.54 0.38 x 0.01 8.11 x 0.31 
5-10 2.48 € 0.12 0.15 € 0.02 1.25 + 0.07 52.93 x 8.20 0.43 + 0.02 8.13 +0.26 
10~15 2.25 +0.14 0.15 € 0.02 1.34 x 0.07 49.63 + 8.31 0.59 + 0.04 8.21 x 0.27 
15-20 1.85 € 0.09 0.12 € 0.01 1.34 x 0.07 49.62 + 8.34 0.77 + 0.05 8.45x 0.21 
PA 0-5 3.08 + 0.07 0.19 € 0.01 0.95 + 0.04 64.31 x 5.21 0.61 +0.05 8.15 + 0.37 
5-10 2.29 £0.11 0.16 € 0.02 1.06 x 0.04 60.08 x 5.11 0.91 € 0.14 8.18 x 0.16 
10 ~ 15 2.20 + 0.06 0.14 € 0.01 1.07 x 0.05 59.58 + 6.65 0.96 € 0.21 8.19 x 0.19 
15 ~ 20 2.13 + 0.07 0.13 + 0.01 1.22 + 0.02 54.11 + 3.11 1.25 £0.11 8.26 x 0.11 
0G 0-5 1.54 £0.15 0.09 + 0.03 1.31 x 0.11 50.56 x 12.10 8.70 x 1.43 9.17 x 0.33 
5-10 1.28 £0.11 0.07 € 0.02 1.40 x 0.09 47.05 x 9.23 16.38 x 1.22 10.08 + 0.35 
10 ~ 15 1.19 + 0.08 0.06 + 0.01 1.45 x 0.08 45.47 x 9.11 29.13 2.41 10.27 x 0.41 
15 ~ 20 1.09 + 0.11 0.06 + 0.02 1.45 + 0.09 45.23 + 9.45 32.09 + 2.03 10.32 + 0.38 


КЕП П D 0 0 Fencing enclosure[] PAD O O O O Planting alfalfa OG[] D] O O O Over grazing. O O The same below. 
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02 JIUUDUUDUDUUDUDUDUUUID DU Roosi 
Table2 Composition of soil collembola community in the moderate degraded grasslands of Songnen in 2005 




















FE PA 0G 
ПППП Collembola taxa 000 000 000 000 000 DDD 
Individuals Dominance Individuals Dominance Individuals Dominance 
UD DDD Hypogastruridae 
ПП [ПП Xenylla 62 +++ 63 +++ 127 +++ 
ППППП Ceratophysella 55 +++ 47 +++ 74 + + + 
UD DU Isotomidae 
00000 Proisetoma 52 +++ 104 +++ 23 ++ 
000 0 Folsomia 75 +++ 52 +++ 4 ++ 
Subisotoma 9 ++ 30 ++ 20 ++ 
0000 Foelemina 1 + 7 + + 11 + + 
UD ПП] Neanuridae 
U D U 0 1 Unnamed genus 1 7 + + 6 + + 2 + 
0000 2 Unnamed genus 2 2 + 6 EI 
ПОО 00 Brachystomellidae 
UD UL Brchystomella 5 ++ 65 +++ 12 ++ 
U D 0 0 Onychiuridae 
Protaphorura 21 ++ 17 ++ 4 ++ 
0000 0 Entomobryidae 
ПППППП Sinella 34 ++ 7 ++ 6 na" 
000 0 Entomobrya 1 + 5 ++ 1 + 
u du Lepidocyrtus 1 m 4 
ПО D 0 Tomoceridae 
ПОО 0 Tomocerus 2 E 
00000 Orchesellidae 
000000 Orchesellides 1 " 
ПО Ú 0 Sminthuridae 
uut Papirinus 31 ++ 32 ++ 10 ++ 
O00000 Bouretiella 30 + + 4 + 18 + + 
ПОП ПП П Heeosminthurus 4 EF 
ПОО 0 Sminthurinus 1 ER 1 + 
О 0 Total 390 452 314 
ППППППППППППП 00 AI collembola samples identified are preserved іп Jilin University. 
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Fig. 2 Vertical distribution and seasonal change of the number of generá] mean + 


under different vegetation reclamation treatment] Songnen grasslands 
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Table 3 Effect of different vegetation reclamation treatments and seasons on the structure of soil collembola community 


ШПШШПП 











u uu uai a uU tm Ju ПП ШШ sa 
ПО Items DF Genus number Density Diversity Еуеппеѕѕ Richness 
F P F P F P F P F P 
О O Habitats 2 3.341 > 0.05 4.297 < 0.05 6.157 < 0.01 3.387 < 0.05 4.520 < 0.05 
0 0 Seasons 2: 4.296 < 0.05 11.271 < 0.001 2.114 > 0.05 0.312 > 0.05 3.452 < 0.05 
000 Interaction 4 4.977 < 0.01 0.684 > 0.05 2.602 > 0.05 1.154 > 0.05 3.490 «< 0.05 
ППППШПШППШПШПППППППШПППППППП ПППППШПШППППШППППППППППП 
ППШППШППППППППППШППШПППШППП ППППШПШППШПШППППП 
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Table 4 Structure of soil collembola community under different vegetation reclamation treatments 


ü D a D ü D Ju 


Evenness 


000 SRO 
Richness 


Diversity 





D D] Factors 0000 0000 
Genus number Density 
FE 5.083 + 0.484 a 32.500 + 3.507 ab 
PA 4.917 + 0.358 a 37.667 + 3.881 a 
0G 4.000 + 0.389 а 26.167 + 3.055 Ь 
Sp 3.917 x 0.417 b 28.250 £3.117 b 
Su 5.167 + 0.490 a 42.750 x 2.686 a 
Au 4.917 + 0.288 a 25.333 £ 3.158 b 
FE Sp 4.750 + 0.854 арса 25.000 + 0.408 bc 
Su 6.500 + 0.645 a 45.500 + 4.444 а 
Ай 4.000 + 0.577 Беа 27.000 + 5.492 bc 
PA 5р 3.500 + 0.289 cd 34.500 + 9.078 ab 
Su 5.750 x 0.479 ab 45.000 + 6.124 a 
Ай 5.500 + 0.289 аЬ 33.500 + 4.300 аЬ 
OG Sp 3.500 + 0.866 d 25.250 € 2.175 bc 
Su 3.250 x 0.250 d 37.750 + 3.092 ab 
Ай 5.250 + 0.250 abc 15.500 + 2.327 c 


0.554 + 0.039 a 
0.579 + 0.028 a 
0.397 x 0.061 b 
0.446 x 0.055 a 
0.526 + 0.056 a 
0.558 € 0.031 a 
0.550 + 0.073 a 
0.618 + 0.035 а 
0.494 + 0.086 ab 
0.491 + 0.014 ab 
0.644 x 0.060 a 
0.601 x 0.026 a 
0.297 x 0.127 c 
0.317 x 0.089 c 
0.577 + 0.014 a 


0.812 + 0.030 ab 
0.859 + 0.022 a 
0.665 x 0.087 b 
0.760 x 0.077 a 
0.762 + 0.065 a 
0.814 + 0.022 a 
0.839 + 0.046 a 
0.773 x 0.060 ab 
0.822 + 0.056 ab 
0.916 + 0.035 a 
0.848 + 0.040 a 
0.814 x 0.022 ab 
0.524 + 0.182 b 
0.664 x 0.187 ab 
0.806 + 0.039 ab 


2.997 + 0.254 a 
2.637 x 0.241 ab 
2.064 x 0.301 b 
2.112x0.321 b 
2.672 x 0.328 ab 
2.914 x 0.110 a 
2.704 x 0.662 ab 
3.656 + 0.174 a 
2.632 x 0.153 ab 
1.788 € 0.207 bc 
2.976 + 0.463 ab 
3.147 + 0.134 a 
1.845 x 0.690 bc 
1.384 + 0.183 c 
2.963 + 0.216 ab 


ПППППППППППШППППППППШП ПП ПП ПШ Р<0.05Ш 0 0 Ш Small letters denote statistical significance[] same letters 


indicate no significant difference[] while different letters indicate significant difference4] P < 0.05 by Duncan method[]. 
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